. Puerulus, 319 days after hatching out. Antennule and antennae were malformed during metamorphosing.
The scales represent 1mm.
Survival and Molting
As shown in Table 2 , heavy mortality was observed for the hybrids (female Jasus novaehollandiae male Jasus edwardsii) for a 51 day period after hatching. However, the 2 surviving individuals were cultured until final stage without mortality. One individual (No. 1) was estimated to molt 15 times in 319 days and metamorphosed into puerulus stage. The other individual (No. 2) was estimated to molt 15 times in 324 days but remained in the final stage. The latter individual lost one eye with the eyestalk at the 9th stage due to handling failure. The appendages of this individual became malformed at the final molt.
The staging was done based on the descriptions by Lesser5,6) and Inoue.7) Although the molting shell to the 7th stage was not found for the individual No. 1, it is believed that the individual molted twice at the 8th and the 9th stage respectively, and 3 times at the 10th stage judging from the intermolt period of 20-23 days shown by J. lalandii.1) The individual No. 2 molted and advanced as No. 1 did. The intermolt period was 10-20 days for early stage phyllosoma and 20-30 days for advanced stage phyllosoma ( Table 2 ).
The phyllosoma of another hybrid (female Jasus edwardsii male Jasus novaehollandiae) did not survive due to failure of water quality control.
Metamorphosis into Puerulus Stage
The final stage phyllosoma No. 1 (Fig. 1, 2 ) stopped feeding 3 days before molting. The abdomen increased in thickness and 2 hours before molting the eyestalks became flaccid. This is similar to the progression of Jasus lalandii.1) Phyllosoma No. 1 started to molt at 19:30 on 31 July 1987. Soon after, phyllosoma No. 2 grasped No. 1 with appendages and this rather aggressive behaviour continued for more than 30 minutes. The latter was forced to release the former when we injected tank water using a pippete. Phyllosoma It seemed to recover after molting and the puerulus swam actively. However, the puerulus lost the eye on 3 August and was found dead 4 days after metamorphosing ( Fig. 3 ).
Phyllosoma No. 2 molted at regular intervals as
shown in Table 2 . The phyllosoma was malformed during the final stage and metamorphosing was delayed.
Rearing Condition
Water quality and feeding for the period from the first phyllosoma to puerulus are identical to those reported for Jasus lalandii in the previous paper.1) Rearing conditions after 4 June 1987 are summarized in Table 3 .
Water quality such as temperature, salinity, etc. and kind of food given were similar during the entire culture period.
However, tank water was not exchanged with filtered sterilized sea water in June and July, 1987. This may have resulted in poor water quality prior to the final molting for the hybrid phyllosoma. closely resemble Jasus edwardsii.4) Our observations showed that the development of pereiopods for the hybrids followed that of Jasus edwardsii as described by Lesser.6) The hybrid demonstrated the same early life history as seen in Jasus lalandii, i.e., a total of 15 molts (estimated) for phyllosoma stage, multiple molting at the 8-10th stages, relatively regular intermolt intervals, very low survival rate at early stages followed by very high survival after midstage. Metamorphosis into puerulus for the hybrid indicates that the requirements for both environment and nutrition are the same as those for Jasus lalandii. Presumably, these conditions could also be applied to both Jasus novaehollandiae and Jasus edwardsii. Incomplete molting found at metamorphosing and at final stage was probably due to failure of the seawater exchange system for a 2 month period at late phyllosoma stage. Although better survival was shown for the hybrid compared to Jasus lalandii, further experiments are necessary to demonstrate any hybrid vigor.
Discussion
In reference to possible role of the eyestalk in regulating molt intervals, it is interesting to review the intervals and frequency in the phyllosoma (No. 2) that lost one eyestalk. Previous work on the effects of eyestalk ablation in palinurid lobsters has not been conclusive.8) After losing the eyestalk, the individual (No. 2) molted 7 times beginning at the 9th stage until final stage with an average of 24.5 days intermolt intervals, while the counterpart without the eyestalk ablation (No. 1) molted 7 times beginning at the 9th stage until puerulus stage with an average of 26.7 days intermolt intervals. This fact supports the work done for adultformed palinurids, which showed that there were no molt inhibiting substances in the eyestalk.9,10)
The genus Jasus is divided into two groups; lalandii and verreauxi. The former consists of six species,11) and includes lalandii, novaehollandiae and edwardsii used in the present culture experiments. Mating experiments between Jasus lalandii and Jasus novaehollandiae also carried out in our laboratory. 12) The hybridizations within the lalandii group support the hypothesis that these species diverged from a single circumpolar ancestor.
The results of culture of the hybrid phyllosoma between Jasus lalandii from South Africa and Jasus novaehollandiae from South Australia will be reported in a following paper.
